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Systems, methods, and computer program products are 
described that are capable of recovering an asynchronous 
process after an error occurs With respect to the process. For 
example, the process may be re-initiated upon detection of the 
error. The re-initiated process is capable of not repeating tasks 
of the process that Were completed prior to the occurrence of 

(US) the error. 
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SMART RECOVERY OF ASYNCHRONOUS 
PROCESSING 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 
[0002] The present invention generally relates to asynchro 
nous processing. In particular, the present invention is related 
to recovering an asynchronous process. 
[0003] 2. Background 
[0004] Certain online advertisement (“ad”) netWorks 
enable online ads to be served to users visiting the Web sites 
of publishers that are participating in the online ad netWork. 
Advertisers generate the online ads and buy placements (a.k. 
a. inventory) for those ads on the publishers’ Web sites usually 
based on the anticipated audiences for those sites. A place 
ment represents a publisher’s agreement to serve a traf?cked 
(i.e., speci?ed) ad to users When the users visit the publisher’s 
site. 
[0005] The publisher often includes a link to the traf?cked 
ad in one or more Web pages of its Web site. When a user’s 
Web broWser loads a Web page that includes the link, the link 
is executed, Which causes an ad call (also referred to as an 
impression call) to be placed to an ad server that stores the 
tra?icked ad. Upon receiving the ad call, the ad server serves 
the ad to the user in ful?llment of the purchased placement. 
The traf?cked ad typically is served contemporaneously With 
other content associated With the publisher’s site. 
[0006] Advertisers may upload creative assets to an asset 
processing system Within an online ad netWork for inclusion 
in online ads that are served to users. A creative asset is Well 
knoWn in the relevant art(s) to be a media component of an 
online ad. For example, the creative asset may be an audio 
component, an image component, and/or a video component 
of an online ad. Some types of creative assets are processed 
before being included in the online ads. Video ?les, for 
example, are often encoded into a designated format, so that 
they can be played on the Web pages on Which they are served. 
An error may occur during processing of the creative assets 
for any of a variety of reasons. In such instances, it may be 
desirable to recover the process. The recovery technique 
should be ef?cient and avoid consuming substantial band 
Width and/or resources of the online ad netWork. 

[0007] Thus, systems, methods, and computer program 
products are needed that are capable of recovering a process, 
such as an asynchronously-executed creative asset processing 
job, in an ef?cient manner. 

BRIEF SUMMARY OF THE INVENTION 

[0008] Systems, methods, and computer program products 
are described herein for recovering an asynchronous process 
in response to an error occurring With respect to the process. 
The process may be re-initiated upon detection of the error. 
The re-initiated process is capable of not repeating tasks of 
the process that Were completed prior to the occurrence of the 
error. 

[0009] By not repeating completed tasks, an embodiment 
of the present invention can advantageously increase the e?i 
ciency of an asynchronous process. Asynchronous processes 
that utiliZe the process recovery techniques described herein 
may consume less bandWidth and/or feWer resources of a 
system, as compared to conventional asynchronous process 
ing techniques. 
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[0010] In particular, ?rst and second methods are 
described. The ?rst method is implemented by an asynchro 
nous process con?gured to perform a series of tasks. In accor 
dance With the ?rst method, information is logged in response 
to completing one or more tasks of the series of tasks to 
indicate that the respective one or more tasks are complete. 
An error is detected With respect to execution of the asyn 
chronous process. A request is made to a scheduler to re 
initiate the asynchronous process. The logging, detecting, and 
requesting operations are performed by the asynchronous 
process executing in a processing system. The re-initiated 
asynchronous process does not perform the one or more com 
pleted tasks responsive to reading the logged information. 
[0011] The second method is for performing a series of 
tasks of an asynchronous process. In accordance With the 
second method, a determination is made by the asynchronous 
process executing in a processing system as to Whether one or 
more tasks of the series of tasks have been completed based 
on Whether a scheduler has logged information indicative of 
a task completion With respect to the respective tasks. 
Responsive to determining that a task of the one or more tasks 
has been completed, the asynchronous process does not per 
form that task. Responsive to determining that a task of the 
one or more tasks has not been completed, the asynchronous 
process performs that task. 
[0012] A computer program product is also described. The 
computer program product includes a computer-readable 
medium having computer program logic recorded thereon for 
enabling a processor-based system to perform a series of tasks 
of an asynchronous process. The computer program logic 
includes a ?rst program logic module, a second program logic 
module, a third program logic module, and a fourth program 
logic module. The ?rst program logic module is for enabling 
the processor-based system to perform a ?rst operation by 
Which the asynchronous process logs information in response 
to completing one or more tasks of the series of tasks to 
indicate that the respective one or more tasks are complete. 
The second program logic module is for enabling the proces 
sor-based system to perform a second operation by Which the 
asynchronous process detects an error With respect to execu 
tion of the asynchronous process. The third program logic 
module is for enabling the processor-based system to perform 
a third operation by Which the asynchronous process requests 
that a scheduler re-initiate the asynchronous process. The 
fourth program logic module is for enabling the processor 
based system to perform a fourth operation by Which the 
re-initiated asynchronous process does not perform the one or 
more completed tasks responsive to reading the logged infor 
mation. 

[0013] A system to perform a series of tasks of an asyn 
chronous process is also described herein. The system 
includes an information log module, an error detection mod 
ule, a re-initiation request module, and a completion deter 
mination module. The information log module is con?gured 
to enable the asynchronous process to log information in 
response to one or more tasks of the series of tasks being 
completed. The logged information indicates that the respec 
tive one or more tasks are complete. The error detection 
module is con?gured to enable the asynchronous process to 
detect an error With respect to execution of the asynchronous 
process. The re-initiation request module is con?gured to 
request that a scheduler re-initiate the asynchronous process. 
The completion determination module is con?gured to enable 
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the re-initiated asynchronous process to not perform the one 
or more completed tasks responsive to reading the logged 
information. 
[0014] Further features and advantages of the invention, as 
Well as the structure and operation of various embodiments of 
the invention, are described in detail below With reference to 
the accompanying drawings. It is noted that the invention is 
not limited to the speci?c embodiments described herein. 
Such embodiments are presented herein for illustrative pur 
poses only. Additional embodiments Will be apparent to per 
sons skilled in the relevant art(s) based on the teachings 
contained herein. 

BRIEF DESCRIPTION OF THE 
DRAWINGS/FIGURES 

[0015] The accompanying draWings, Which are incorpo 
rated herein and form part of the speci?cation, illustrate the 
present invention and, together With the description, further 
serve to explain the principles of the invention and to enable 
a person skilled in the relevant art(s) to make and use the 
invention. 
[0016] FIG. 1 is a block diagram of an example online 
advertisement (“ad”) netWork in accordance With an embodi 
ment of the present invention. 
[0017] FIG. 2 is a block diagram of an example implemen 
tation of the creative asset processing system shoWn in FIG. 1 
in accordance With an embodiment of the present invention. 
[0018] FIG. 3 depicts an activity diagram of an example 
send queue job in accordance With an embodiment of the 
present invention. 
[0019] FIG. 4 depicts an activity diagram of an example 
poll queue job in accordance With an embodiment of the 
present invention. 
[0020] FIG. 5 depicts an activity diagram of an example 
receive queue job in accordance With an embodiment of the 
present invention. 
[0021] FIGS. 6 and 8 depict ?oWcharts of methods for 
recovering an asynchronous process in accordance With 
embodiments of the present invention. 
[0022] FIGS. 7 and 9 are block diagrams ofexample imple 
mentations of the process recovery modules shoWn in FIGS. 
1 and 2 in accordance With embodiments of the present inven 
tion. 
[0023] FIG. 10 is a block diagram ofa computer system that 
may be used to implement one or more aspects of the present 
invention. 
[0024] The features and advantages of the present invention 
Will become more apparent from the detailed description set 
forth beloW When taken in conjunction With the draWings, in 
Which like reference characters identify corresponding ele 
ments throughout. In the draWings, like reference numbers 
generally indicate identical, functionally similar, and/or 
structurally similar elements. The draWing in Which an ele 
ment ?rst appears is indicated by the leftmost digit(s) in the 
corresponding reference number. 

DETAILED DESCRIPTION OF THE INVENTION 

I. Introduction 

[0025] The folloWing detailed description refers to the 
accompanying draWings that illustrate exemplary embodi 
ments of the present invention. HoWever, the scope of the 
present invention is not limited to these embodiments, but is 
instead de?ned by the appended claims. Thus, embodiments 
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beyond those shoWn in the accompanying draWings, such as 
modi?ed versions of the illustrated embodiments, may nev 
ertheless be encompassed by the present invention. For 
instance, although the embodiments described herein refer 
speci?cally, and by Way of example, to online advertisement 
(“ad”) netWorks, it Will be readily apparent to persons skilled 
in the relevant art(s) that embodiments are equally applicable 
to other types of netWorks and/or systems. 
[0026] References in the speci?cation to “one embodi 
ment,” “an embodiment,” “an example embodiment,” or the 
like, indicate that the embodiment described may include a 
particular feature, structure, or characteristic, but every 
embodiment may not necessarily include the particular fea 
ture, structure, or characteristic. Moreover, such phrases are 
not necessarily referring to the same embodiment. Further 
more, When a particular feature, structure, or characteristic is 
described in connection With an embodiment, it is submitted 
that it is Within the knoWledge of one skilled in the art to 
implement such feature, structure, or characteristic in con 
nection With other embodiments Whether or not explicitly 
described. 

II. Example Online Advertising NetWork 

[0027] Embodiments of the present invention are capable 
of recovering an asynchronous process Without having to 
repeat tasks of the process that have been completed. For 
instance, a creative asset that is uploaded in an online ad 
netWork may be processed in accordance With any number of 
asynchronous processes before being included in an online 
ad. Example asynchronous processes include but are not lim 
ited to a send queue job, a poll queue job, and a receive queue 
job, Which are described in further detail beloW in section III 
With reference to FIGS. 3, 4, and 5, respectively. Each of these 
processing jobs includes a plurality of tasks. Each task de?nes 
either an action or a request and a resulting action, as 
described in section III With reference to activity diagrams 
300, 400, and 500 ofrespective FIGS. 3, 4, and 5. 
[0028] When an error occurs during a processing job (or 
other asynchronous process), embodiments may be capable 
of re-initiating the processing job Without repeating task(s) of 
the job that have already been completed. 
[0029] FIG. 1 is a block diagram of an example online ad 
netWork in accordance With an embodiment of the present 
invention. Generally speaking, online ad netWork 100 oper 
ates to serve online ads provided by advertisers to Web sites 
published by publishers When such Web sites are accessed by 
certain users of the netWork, thereby delivering the online ads 
to the users. As shoWn in FIG. 1, online ad netWork 100 
includes at least one advertiser system/ device 102, an ad 
serving system 104, a creative asset processing system 106, a 
plurality of publisher Web servers 1081-108”, and a plurality 
ofuser systems/devices 110l-110m. 
[0030] Each ofpublisher Web servers 1081-108” is con?g 
ured to host a Web site published by corresponding publisher 
1-n so that such Web site is accessible to users of netWork 100. 
A user may access such Web sites using a Web broWser or 
other Web client installed on a system/device oWned by or 
otherWise accessible to the user. By Way of example, FIG. 1 
shoWs a plurality of user systems/devices 110 1 -110m, each of 
Which executes a Web broWser that enables a user to visit any 

of the Web sites hosted by publisher Web servers 1081-108”. 
As depicted in FIG. 1, each of client systems/devices 110 1 
110m is communicatively connected to publisher 1 Web serv 
er(s) 1081 for the purpose of accessing a Web site published 
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by publisher 1. Persons skilled in the relevant art(s) Will 
recognize that each of user systems/devices 1101-110," is 
capable of connecting to any of publisher Web servers 108 1 
108n to access the Web sites hosted thereon. Communication 
betWeen user systems/devices 1101-110m and publisher Web 
servers 1081-108” is carried out over a Wide area network, 
such as the Internet, using Well-knoWn netWork communica 
tion protocols. 
[0031] Ad serving system 104 is con?gured to deliver 
online ads to each of publisher Web servers 1081-108” When 
the Web sites hosted by such Web servers are accessed by 
certain users, thereby facilitating the delivery of such online 
ads to the users. For example, ad serving system 104 may 
receive the online ads from an advertiser system/device 102. 
In another example, ad generation module 112 of ad serving 
system 104 may generate the online ads based on one or more 
creative assets received from the advertiser system/device 
102 via creative asset processing system 106. 
[0032] Creative asset processing system 106 is con?gured 
to process creative assets received from the advertiser system/ 
device 102, so that the creative assets may be included in 
online ads generated by ad generation module 112 of ad 
serving system 104. Examples of creative assets include but 
are not limited to video ?les, audio ?les, image ?les, etc. In 
one example implementation, creative asset processing sys 
tem 106 encodes video ?les into a designated format. For 
instance, ad serving system 104 may be con?gured to serve 
the video ?les in accordance With only the designated format, 
though the scope of the present invention is not limited in this 
respect. 
[0033] In further accordance With this example implemen 
tation, creative asset processing system 106 may be con?g 
ured to generate a plurality of encoded ?les corresponding to 
respective bitrates, based on the uploaded video ?le. For 
instance, an advertiser or representative thereof may upload 
the video ?le having any of a variety of initial formats, such as 
WindoWs Media Video (WMV) format developed by 
Microsoft Corporation, QuickTime® format developed by 
Apple Inc., Audio Video Interleave (AVI) format developed 
by Microsoft Corporation, Motion Picture Experts Group 
(MPEG) format developed by the Motion Picture Experts 
Group, etc. using advertiser system/device 102. Creative 
asset processing system 106 is capable of encoding a video 
?le having any of the initial formats to generate the plurality 
of encoded ?les having the designated format. 
[0034] The bitrates associated With the encoded ?les cor 
respond to respective bandWidths that may be available for 
delivering online ads. For instance, creative asset processing 
system 106 may be con?gured to generate ?ve encoded ?les 
based on the video ?le. Four of the ?ve encoded ?les may 
correspond to bitrates of 100 kilobits per second (kbps), 300 
kbps, 700 kbps, and 1000 kbps, respectively. These example 
bitrates are provided for illustrative purposes and are not 
intended to be limiting. The ?fth encoded ?le may include a 
thumbnail vieW of an image associated With the video ?le. For 
example, the thumbnail vieW may be a frame of the video 
associated With the video ?le to serve as a previeW of the 
video. 

[0035] The advertiser Who uploaded the video ?le may 
access the encoded ?les associated With the video ?le using a 
Web broWser or other Web client installed on advertiser sys 
tem/device 102, for example. The advertiser may select 
among the encoded ?les for inclusion in an online ad. The 
Web broWser may list uniform reference locators (URLs) or 
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other identi?ers associated With the respective encoded ?les, 
Which the advertiser may copy and paste into the online ad, 
for example. 
[0036] Creative asset processing system 106 may utiliZe 
any of a variety of encoding platforms and/or techniques to 
encode the video ?le. For instance, creative asset processing 
system 106 may use open source softWare, such as FFmpeg 
(developed by Fabrice Bellard and maintained by Michael 
Niedermayer) or MPlayer (developed byArpad Gereoffy and 
maintained byAlex BeregsZasZi); On2 Flix Engine developed 
by On2 Technologies Inc.; Carbon Coder/Carbon Server 
developed by RhoZet, Which is a business unit of Harmonic, 
Inc.; a proprietary encoding technique, etc. 
[0037] Creative asset processing system 106 may execute 
any number of asynchronous processes in preparation of a 
creative asset for inclusion in online ads. For instance, in the 
example implementation mentioned above, a ?rst asynchro 
nous process may perform tasks necessary for providing the 
video ?le to an encoder. A second asynchronous process may 
monitor the status of the encoding process. A third asynchro 
nous process may provide encoded ?le(s) generated by the 
encoder to ad generation module 112, so that the encoded 
?le(s) may be used in online ads. Creative asset processing 
system 106 is capable of re-initiating any one or more of the 
asynchronous processes upon detection of an error With 
respect to the asynchronous process. 
[0038] Upon re-initiation of the asynchronous process, the 
asynchronous process determines Whether to perform a task 
based on Whether the task has already been completed. For 
instance, some of the tasks may have been completed prior to 
the occurrence of the error. Creative asset processing system 
106 is capable of not performing those tasks to avoid dupli 
cation of effort. 
[0039] The functionality of creative asset processing sys 
tem 106 is described herein With continued reference to the 
example implementation mentioned above, in Which video 
?les are encoded into a designated format. It Will be recog 
niZed, hoWever, that the embodiments described herein are 
applicable to implementations that are con?gured to perform 
any of a variety of processes With respect to any suitable type 
of creative asset. 
[0040] Communication among advertiser system/device 
102, ad serving system 104, and creative asset processing 
system 106 is carried out over a Wide area netWork, such as the 
Internet, using Well-knoWn netWork communication proto 
cols. Although one advertiser system/device 102 is depicted 
in FIG. 1, persons skilled in the relevant art(s) Will recogniZe 
that any number of advertiser system/devices may be com 
municatively coupled to ad serving system 104 and/or cre 
ative asset processing system 106. For instance, the function 
ality of creative asset processing system 106 may be 
accessible to one or more advertisers or representatives 
thereof via respective advertiser system/ devices. 
[0041] Although advertiser system/device 102 and user 
systems/devices 1101-110," are depicted as desktop comput 
ers in FIG. 1, persons skilled in the relevant art(s) Will appre 
ciate that advertiser system/device 102 and user systems/ 
devices 1101-110," may include any broWser-enabled system 
or device, including but not limited to a laptop computer, a 
personal digital assistant, a cellular telephone, or the like. 

III. Example Creative Asset Processing System 

[0042] FIG. 2 is a block diagram of an example implemen 
tation 106' of creative asset processing system 106 shoWn in 
FIG. 1 in accordance With an embodiment of the present 
invention. As shoWn in FIG. 2, creative asset processing sys 
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tem 106' includes a processing module 202 that includes one 
or more processors (e.g., one or more central processing units 
(CPUs)) and a storage 204 that are communicatively con 
nected for performing asynchronous processes With respect 
to creative assets provided by one or more advertisers or 
representatives thereof via respective advertiser systems/de 
vices, as shoWn of FIG. 1. Storage 204 includes a send queue 
module 206, a poll queue module 208, a receive queue mod 
ule 210, a scheduler module 214, a creative asset service 
module 216, a creative asset process module 218, a creative 
asset database 220, a temporary storage 222, and a process 
database 224. 
[0043] Send queue module 206 includes instructions to 
enable processing module 202 to perform one or more send 
queue jobs. For instance, processing module 202 may per 
form operations such as storing an uploaded creative asset 
(e. g., a video ?le), requesting that a process (e. g., an encoding 
process) be performed With respect to the uploaded video ?le, 
and creating a poll queue job to be performed by poll queue 
module 208 in accordance With instructions stored in send 
queue module 206. An example send queue job is described in 
greater detail beloW in section III of this document With 
reference to activity diagram 300 of FIG. 3. 
[0044] Poll queue module 208 includes instructions to 
enable processing module 202 to perform one or more poll 
queue jobs. For example, processing module 202 may per 
form operations such as polling the encoding process at a poll 
time to determine Whether the encoding process has been 
completed in accordance With instructions stored in poll 
queue module 208. The encoding process may generate a 
plurality of encoded ?les based on the uploaded video ?le, 
With each encoded ?le being associated With a respective 
bitrate. For instance, a ?rst encoded ?le may be con?gured to 
run at a ?rst bit rate. A second encoded ?le may be con?gured 
to run at a second bitrate, and so on. An example poll queue 
job is described in greater detail beloW in section III of this 
document With reference to activity diagram 400 of FIG. 4. 
[0045] Receive queue module 210 includes instructions to 
enable processing module 202 to perform one or more receive 
queue jobs. For example, processing module 202 may per 
form operations such as storing encoded ?les in creative asset 
database 220, Which is accessible to ad serving system 104, in 
accordance With instructions stored in receive queue module 
210, so that ad generation module 112 may incorporate the 
encoded ?les into online ads. In further accordance With this 
example, the receive queue job may be performed in response 
to an encoding process being completed. An example receive 
queue job is described in greater detail beloW in section III of 
this document With reference to activity diagram 500 of FIG. 
5. 

[0046] Send queue module 206, poll queue module 208, 
and receive queue module 210 include respective process 
recovery modules 212a-212c. Process recovery module 212a 
includes instructions to enable a send queue job to recover 
itself When an error is detected With respect to the send queue 
job. Process recovery module 2121) includes instructions to 
enable a poll queue job to recover itself When an error is 
detected With respect to the poll queue job. Process recovery 
module 2120 includes instructions to enable a receive queue 
job to recover itself When an error is detected With respect to 
the receive queue job. 
[0047] Process recovery modules 212a-212c may include 
instructions to enable respective send queue jobs, poll queue 
jobs, and receive queue jobs to perform feWer than all of their 
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tasks When the jobs are re-initiated. For instance, process 
recovery modules 212a-212c may be capable of enabling a 
re-initiated send queue job, poll queue job, or receive queue 
job, respectively, to not repeat tasks of the job that Were 
completed prior to the occurrence of the error. 
[0048] Scheduler module 214 includes instructions to 
enable processing module 202 to launch and/or terminate 
send queue jobs executed in accordance With instructions 
stored in send queue module 206, poll queue jobs executed in 
accordance With instructions stored in poll queue module 
208, and receive queue jobs executed in accordance With 
instructions stored in receive queue module 210. For instance, 
processing module 202 revieWs the send queue, the poll 
queue, and the receive queue associated With respective mod 
ules 206, 208, and 210 in accordance With instructions stored 
in scheduler module 214 to determine jobs in the queues that 
have a start time Within a designated time frame (e. g., Within 
60 seconds in the future, Within 120 seconds in the future, 
etc.). Processing module 202 launches jobs Within the desig 
nated time frame, beginning With the job having the nearest 
start time and/or the highest priority, in further accordance 
With the instructions stored in scheduler module 214. 
[0049] Creative asset service module 216 includes instruc 
tions to enable processing module 202 to update metadata 
associated With creative assets and encoded ?les generated 
therefrom. For instance, if a creative asset is stored in creative 
asset database 220, processing module 202 may update meta 
data associated With the creative asset to include an indicator 
(e.g., a uniform resource locator (URL)) specifying a location 
in creative asset database 220 at Which the creative asset is 
stored in accordance With instructions stored in creative asset 
service module 216. 
[0050] Creative asset process module 218 includes instruc 
tions to enable processing module 202 to perform a process in 
accordance With a request received from a send queue job. 
Creative asset process module 218 further includes instruc 
tions to enable processing module 202 to respond to inquiries 
from poll queue module 208 regarding the status of the pro 
cess. For instance, processing module 202 may perform an 
encoding process on a video ?le that is stored in creative asset 
database 220 in response to a request from send queue module 
206 in accordance With instructions stored in creative asset 
process module 218. Processing module 202 may further 
provide the status of the encoding process When polled by a 
poll queue job in accordance With instructions stored in cre 
ative asset process module 218. 

[0051] The instructions ofeach module 206,208,210, 214, 
216, and 218 need not necessarily be limited to that particular 
module. For instance, modules 206, 208, 210, 214, 216, and 
218 may share instructions. 

[0052] Creative asset database 220 is con?gured to store 
uploaded creative assets and encoded ?les generated there 
from. Temporary storage 222 is con?gured to store encoded 
?les that are generated by processing module 202 in accor 
dance With instructions stored in creative asset process mod 
ule 218 until processing module 202 successfully stores the 
encoded ?les in creative asset database 220 in accordance 
With instructions stored in receive queue module 210. Process 
database 224 is con?gured to store the encoded ?les When 
generated by processing module 202 in accordance With 
instructions stored in creative asset process module 218 at 
least until processing module 202 stores the encoded ?les in 
temporary storage 222 in accordance With instructions stored 
in receive queue module 210. In an aspect, process database 
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224 may be located locally With respect to creative asset 
processing module 218, and temporary storage 222 may be 
located remotely from creative asset processing module 
2186. 

[0053] Although only a single creative asset database 220, 
temporary storage 222, and process database 224 are shoWn 
in FIG. 2, persons skilled in the relevant art(s) Will appreciate 
that creative assets and encoded ?les generated therefrom 
may be stored in multiple creative asset databases, temporary 
storage systems, and/or encoder databases. 
[0054] In FIG. 2, the elements of storage 204 (i.e., modules 
206, 208, 210, 214, 216, 218, creative asset database 220, 
temporary database 222, and process database 224) are 
shoWn to be included in a single storage 204 for illustrative 
purposes. HoWever, it Will be apparent to persons skilled in 
the relevant art(s) that storage 204 may include a plurality of 
storage systems, each storing one or more of the elements (or 
a portion thereof). Any one or more processors of processing 
module 202 may be communicatively connected to the 
respective elements (or portions thereof). 
[0055] The elements of creative asset processing system 
106' may be distributed among a plurality of servers, though 
the scope of the embodiments is not limited in this respect. 
For instance, send queue module 206, poll queue module 208, 
receive queue module 210, scheduler module 214, creative 
asset service module 216, creative asset process module 218, 
creative asset database 220, temporary storage 222, and pro 
cess database 224, along With respective processors of pro 
cessing module 202, may be included in respective servers of 
online ad netWork 100. It Will be recogniZed, hoWever, that a 
server in online ad netWork 100 may include tWo or more 
elements of creative asset processing system 106'. For 
example, a ?rst server in online ad netWork 100 may include 
creative asset process module 218, process database 224, and 
at least one processor of processing module 202. In another 
example, a second server in online ad netWork 100 may 
include scheduler module 214, send queue module 206, and 
at least one processor of processing module 202. In yet 
another example, a third server in online ad netWork 100 may 
include receive queue module 210, process recovery module 
212, and at least one processor of processing module 202. 
[0056] Each ofmodules 206, 208, 210, 214, 216, and 218 
may be implemented in hardWare, softWare, ?rmware, or any 
combination thereof. For example, any one or more of mod 
ules 206, 208, 210, 214, 216, and 218 may be implemented as 
computer code con?gured to be executed by one or more 
processors. In another example, any one or more of modules 
206, 208, 210, 214, 216, and 218 may be implemented as 
hardWare logic/electrical circuitry. In yet another example, 
any one or more ofmodules 206, 208, 210,214, 216, and 218 
may be implemented as ?rmWare embedded in one or more 
hardWare devices. In still another example, any one or more of 
modules 206, 208, 210, 214, 216, and 218 may be imple 
mented as a combination of computer code, hardWare logic/ 
electrical circuitry, and/or ?rmWare. 
[0057] It should be noted that creative asset processing 
system 106' is provided for illustrative purposes and is not 
intended to be limiting. Persons skilled in the relevant art(s) 
Will recogniZe that other creative asset processing system 
implementations fall Within the spirit and scope of the present 
invention. 
[0058] FIGS. 3, 4, and 5 depict respective activity diagrams 
300, 400, and 500 of an example send queue job 320, an 
example poll queue job 420, and an example receive queue 
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job 520, respectively, in accordance With embodiments of the 
present invention. Processing module 202 performs send 
queue job 320, poll queue job 420, and receive queue job 520 
in accordance With instructions stored in send queue module 
206, poll queue module 208, and receive queue module 210, 
respectively. 
[0059] Send queue job 320, poll queue job 420, and receive 
queue job 520 each include a plurality of tasks, Which are 
de?ned as either an action or one or more actions and a 

response thereto. For example, the send queue job 320 of 
activity diagram 300 begins With task 302, Which includes an 
action 302a and a response 302!) thereto. For ease of discus 
sion, actions and responses are referred to herein as steps. 
Thus, it can be said that task 302 includes steps 302a and 
3021). Similarly, task 304 includes steps 304a and 304b, and 
task 306 includes steps 306a and 30619. Tasks 308 and 310 
each include an action but no response thereto. Thus, tasks 
308 and 310 are referred to as steps 308 and 310, respectively. 
[0060] Referring noW to FIG. 3, example send queue job 
320 of activity diagram 300 begins at step 30211 in Which send 
queue job 320 sends a video (or other creative asset) to cre 
ative asset database 220. At step 302b, send queue job 320 
receives a creative asset database uniform resource locator 
(URL) or other indicator indicating the location of the video 
?le in creative asset database 220. 
[0061] At step 304a, send queue job 320 sends the video (or 
other creative asset) to temporary storage 222. At step 304b, 
send queue job 320 receives a document identi?er (doc ID) 
corresponding to the video ?le from temporary storage 222. 
[0062] Send queue job 320 sends an encoding request (or 
other processing request) to creative asset process module 
218 at step 30611. The encoding request includes the doc ID 
corresponding to the video ?le, Which creative asset process 
module 218 may use to locate the video ?le. Creative asset 
processing module 218 enables processing module 202 to 
initiate an encoding process or “job” With respect to the video 
?le stored in creative asset database 220 responsive to receiv 
ing the encoding request. At step 306b, send queue job 320 
receives an encoding job identi?er (ID) from creative asset 
process module 218. For instance, creative asset process 
module 218 may enable processing module 202 to assign the 
encoding job ID to the encoding process that is performed 
With respect to the video ?le stored in creative asset database 
220. 

[0063] At step 308, send queue job 320 sends a request to 
creative asset service module 216 to update metadata associ 
ated With the video ?le using the creative asset database URL. 
The request includes the creative asset database URL associ 
ated With the video ?le. Processing module 202 updates the 
metadata associated With the video ?le to include the creative 
asset database URL in response to the request from send 
queue job 320 in accordance With instructions stored in cre 
ative asset service module 216. 

[0064] At step 310, send queue job 320 sends a request to 
scheduler module 214 to create a poll queue job. The request 
includes the encoding job ID received from creative asset 
process module 218, an asset ID, and a poll time. The asset ID 
is a unique identi?er assigned to the video ?le by creative 
asset service module 216. For instance, creative asset service 
module 216 may generate the asset ID based on the creative 
asset type, though the scope of the embodiments are not 
limited in this respect. The poll time is the time at Which a 
status of the encoding process (or other process) being per 
formed by creative asset process module 218 is to be checked. 
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In further accordance With step 310, scheduler module 214 
enables processing module 202 to create (i.e., launch) the poll 
queue job using the encoding job ID, the asset ID, and the poll 
time in response to receiving the request from send queue job 
320. 

[0065] Tasks 302, 304, 306, 308, and 310 ofsend queuejob 
320 depicted in activity diagram 300 are provided for illus 
trative purposes and are not intended to be limiting. For 
instance, send queue job 320 need not necessarily include all 
of tasks 302, 304, 306, 308, and 310. Moreover, it Will be 
recogniZed that send queue job 320 may include other task(s) 
in addition to or in lieu of tasks 302, 304, 306, 308, and/or 
310. 
[0066] Referring to FIG. 4, example poll queue job 420 of 
activity diagram 400 includes tasks 402, 404, 406, 408, 410, 
and 412. Task 402 includes an action 402a and a response 
402!) thereto. Thus, it can be said that task 402 includes steps 
402a and 40219. Tasks 404, 406, 408, 410, and 412, on the 
other hand, each include an action but no response thereto. 
Thus, tasks 404, 406, 408, 410, and 412 are referred to as steps 
404, 406,408, 410,and 412, respectively. As shoWn in FIG. 4, 
the poll queue job 420 of activity diagram 400 begins at step 
40211 in Which poll queue job 420 requests the status of the 
encoding process (or other process), Which is being per 
formed by processing module 202 in accordance With instruc 
tions stored in creative asset process module 218, at the poll 
time. The request includes the encoding job ID assigned to the 
encoding process during send queue job 320 by processing 
module 202 in accordance With instructions stored in creative 
asset process module 218. The encoding job ID enables pro 
cessing module 202 to determine to Which encoding process 
the request pertains in accordance With instructions stored in 
creative asset process module 218. At step 402b, poll queue 
job 420 receives the status of the encoding process from 
creative asset process module 218. 
[0067] Poll queue job 420 determines Which of a variety of 
operations to perform based on the status of the encoding 
process. For example, if creative asset process module 218 
does not respond to the request for status provided by poll 
queue job 420 at step 402a (i.e., the call failed), poll queue job 
420 updates the poll time at step 404. The updated poll time 
may be a ?xed time after the initial poll time, though the scope 
of the embodiments is not limited in this respect. 

[0068] If the status of the encoding process is “complete,” 
poll queue job 420 marks the poll queue job as being complete 
at step 406. Scheduler module 214 may terminate the poll 
queue job in response to poll queue job 420 marking the poll 
queue job as complete. At step 408, poll queue job 420 sends 
a request to schedule module 202 to create a receive queue 
job. The request includes the asset ID associated With the 
video ?le (or other creative asset) and document identi?ers 
(doc IDs) corresponding to respective encoded ?les associ 
ated With video ?le. The doc IDs are received by poll queue 
job 420 from creative asset process module 218 at step 402!) 
in response to the encoding process being “complete.” For 
instance, the doc IDs may not be received at step 402!) if the 
status of the encoding process is anything other than “com 
plete.” Scheduler module 214 enables processing module 202 
to create (i.e., launch) the receive queue job using the asset ID 
and the doc IDs corresponding to the respective encoded ?les 
in response to receiving the request from poll queue job 420. 
[0069] If the status of the encoding process is “not com 
plete,” indicating that processing module 202 is still perform 
ing (or has not yet begun) the encoding process With respect 
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to the video ?le in accordance With instructions stored in 
creative asset process module 218, poll queue job 420 updates 
the poll time at step 410. Poll queue module 208 may include 
instructions to enable processing module 202 to limit the 
duration of poll queue job 420. For example, poll queue 
module 208 may enable processing module 202 to determine 
that the status of the encoding process is “failed” When the 
number of times creative asset process module 218 provides 
a status of “not complete” or “call failed” exceeds a threshold. 
In another example, poll queue module 208 may enable pro 
cessing module 202 to determine that the status of the encod 
ing process is “failed” When poll queue job 420 takes longer 
than a designated period of time. 
[0070] If the status of the encoding process is “failed,” 
indicating that poll queue job 420 Will no longer poll creative 
asset process module 218 for the status of the encoding pro 
cess, poll queue job 420 sends a request to creative asset 
service module 216 to update the status of the video ?le at step 
412. The request includes an error message and the asset ID of 
the video ?le. Creative asset service module 216 enables 
processing module 202 to update the status of the video ?le 
using the error message and the asset ID in response to receiv 
ing the request from poll queue j ob 420. For instance, creative 
asset service module 216 may enable processing module 202 
to update metadata associated With the video ?le to include 
the error message. The updated status of the video ?le indi 
cates to the advertiser or representative thereof Who uploaded 
the video ?le that the encoding process Was not successfully 
performed. It should be noted that tasks 402, 404, 406, 408, 
410, and 412 of poll queue job 420 depicted in activity dia 
gram 400 are provided for illustrative purposes and are not 
intended to be limiting. 
[0071] Referring to FIG. 5, example receive queue job 520 
ofactivity diagram 500 includes tasks 502,504, 506, and 508. 
Task 502 includes an action 502a and a response 502!) thereto. 
Thus, it can be said that task 502 includes steps 502a and 
5021). Task 504 includes tWo actions 504a and 50419 and a 
response 504c thereto. Thus, it can be said that task 504 
includes steps 504a, 504b, and 5040. Tasks 506 and 508 each 
include an action but no response thereto. Thus, tasks 506 and 
508 are referred to as steps 506 and 508, respectively. As 
shoWn in FIG. 5, receive queue job 520 of activity diagram 
500 begins at step 50211 in Which receive queue job 520 sends 
a request to process database 224 to store encoded ?les in 
temporary storage 222. The request includes the doc IDs 
received from creative asset process module 218 during poll 
queue job 420. The doc IDs enable processing module 202 to 
determine to Which encoded ?les the request pertains. At step 
502b, processing module 202 stores the encoded ?les in tem 
porary storage 222 in response to the request from receive 
queuejob 520. 
[0072] At step 504a, receive queue job 520 sends a request 
to temporary storage 222 to forWard the encoded ?les to 
creative asset database 220. At step 504b, processing module 
202 forWards the encoded ?les to creative asset database 220 
in response to the request from receive queue job 520. 
Receive queue job 520 receives creative asset database URLs 
or other indicators indicating the respective locations of the 
encoded ?les in creative asset database 220 at step 504c. 

[0073] At step 506, receive queue job 520 sends a request to 
creative asset service module 216 to update metadata associ 
atedWith the video ?le stored in creative asset database 220 to 
include the creative asset database URLs of the respective 
encoded ?les that are also stored in creative asset database 
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220. The request includes the creative asset database URLs 
associated with the respective encoded ?les. Creative asset 
service module 216 enables processing module 202 to update 
the metadata associated with the video ?le to include the 
creative asset database URLs in response to receiving the 
request from receive queue job 520. 
[0074] At step 508, receive queue job 520 deletes the 
encoded ?les from temporary storage 222. For instance, 
receive queue job 520 may perform step 508 in response to 
receiving an indicator indicating that the encoded ?les have 
been successfully stored in creative asset database 220. In an 
aspect, receiving the creative asset database URLs at step 
5040 may serve as an indication to receive queue job 520 that 
the respective encoded ?les are successfully stored in creative 
asset database 220. 
[0075] Any one or more of steps 502a, 502b, 504a, 504b, 
5040, 506, or 508 may be performed with respect to any one 
or more of the encoded ?les at once. For example, the steps 
502a, 502b, 504a, 504b, 5040, 506, and 508 of activity dia 
gram 500 may be performed for each encoded ?le indepen 
dently, rather than for all encoded ?les at once. The steps 
502a, 502b, 504a, 504b, 5040, 506, and 508 may be per 
formed a ?rst time with respect to a ?rst encoded ?le, a second 
time with respect to a second encoded ?le, and so on. 
[0076] Creative asset database 220 may continue to store 
the video ?le even after the encoded ?les are stored in creative 
asset database 220 in case a need arises to re-generate the 
encoded ?les. For instance, one or more of the encoded ?les 
may become corrupted or deleted, in which case send queue 
job 320 may send another request to creative asset process 
module 218 to perform the encoding process again, as 
described above with reference to step 30611 of activity dia 
gram 300. 
[0077] Tasks 502, 504, 506, and 508 of receive queuejob 
520 depicted in activity diagram 500 are provided for illus 
trative purposes and are not intended to be limiting. For 
instance, receive queue job 520 need not necessarily include 
all of tasks 502, 504, 506, and 508. Moreover, it will be 
recogniZed that receive queue job 520 may include other 
task(s) in addition to or in lieu of tasks 502, 504, 506, and/or 
508. 

IV. Further Discussion of Example Process Recovery Tech 
niques 

[0078] FIG. 6 depicts a ?owchart 600 of a method for 
recovering an asynchronous process in accordance with an 
embodiment of the present invention. Flowchart 600 may be 
performed by a process recovery module 212 of creative asset 
processing system 106' shown in FIG. 2, for example. For 
illustrative purposes, ?owchart 600 is described with respect 
to a process recovery module 212' shown in FIG. 7, which is 
an example implementation of a process recovery module 
212, according to an embodiment of the present invention. As 
shown in FIG. 7, process recovery module 212' includes an 
information log module 702, an error detection module 704, 
a re-initiation request module 706, and a completion deter 
mination module 708. Further structural and operational 
embodiments will be apparent to persons skilled in the rel 
evant art(s) based on the discussion regarding ?owchart 600. 
Flowchart 600 is described as follows. 
[0079] As shown in FIG. 6, the method of ?owchart 600 
begins at step 602 in which processing module 202 logs 
information in accordance with instructions stored in infor 
mation log module 702 in response to completing one or more 
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tasks of a series of tasks to indicate that the respective one or 
more tasks are complete. Processing module 202 executes an 
asynchronous process that is con?gured to perform the series 
of tasks. The asynchronous process may be a send queue job 
performed by send queue module 206, a poll queue job per 
formed by poll queue module 208, or a receive queue job 
performed by receive queue module 210, though the scope of 
the present invention is not limited in this respect. For 
instance, the asynchronous process may be performed with 
respect to a creative asset, such as a video ?le, or one or more 
processed (e.g., encoded) ?les that are based on the creative 
asset. 

[0080] In an example implementation, processing system 
202 may store variables or ?elds corresponding to respective 
tasks of the series of tasks in scheduler module 214 (or 
another element of creative asset processing system 106) in 
accordance with instructions stored in scheduler module 214 
(or another element). When a task is completed, processing 
module 202 may update the corresponding variable in accor 
dance with instructions stored in scheduler module 214 (or 
another element) to indicate that the task has been completed. 
As an example, in task 302 of send queue job 320, send queue 
job 320 receives a creative asset database URL from creative 
asset database 220. Scheduler module 214 (or another ele 
ment) may enable processing module 202 to update the vari 
able corresponding to task 302 to indicate that the creative 
asset database URL has been received. For instance, process 
ing module 202 may update the variable to include the cre 
ative asset database URL. 

[0081] At step 604, processing module 202 detects an error 
with respect to execution of the asynchronous process in 
accordance with instructions stored in error detection module 
704. In an aspect, error detection module 704 may enable 
processing module 202 to detect a timeout indicator with 
respect to the asynchronous process. For instance, the timeout 
indicator may indicate that the duration of the asynchronous 
process has reached a maximum time allotted for performing 
the asynchronous process. In another aspect, error detection 
module 704 may enable processing module 202 to detect an 
error indicator received from a database (e.g., creative asset 
database 220) for storing a creative asset (e.g., a video ?le) 
that is a subject of the asynchronous process. For instance, the 
database may generate the error indicator in response to fail 
ing to properly store or retrieve the creative asset. 

[0082] At step 606, processing module 202 requests that a 
scheduler (e.g., scheduler module 214) re-initiate the asyn 
chronous process in accordance with instructions stored in 
re-initiation request module 706. Upon receiving the request 
for re-initiation, the scheduler enables processing module 
202 to assign the next run timestamp to the asynchronous 
process. For instance, each of send queue job 320, poll queue 
job 420, and receive queue job 520 may store a timestamp 
indicating when the respective job is to run next. The sched 
uler enables processing module 202 to update the timestamp 
associated with a job to be the next available timestamp in 
response to receiving a request for re-initiation of the job. For 
example, the updated timestamp may indicate that the job is 
to be run within a designated time frame (e.g., within 60 
seconds in the future, within 120 seconds in the future, etc.). 
[0083] At step 608, the re-initiated asynchronous process 
does not perform the one or more completed tasks responsive 
to reading the logged information. For example, processing 
module 202 may read the logged information in accordance 
with instructions stored in completion determination module 
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708 to determine the one or more completed tasks. Processing 
module 202 may enable the re-initiated asynchronous process 
to not perform the one or more completed tasks based on the 
logged information in accordance with instructions stored in 
completion determination module 708. 

[0084] FIG. 8 depicts a ?owchart 800 of another method for 
recovering an asynchronous process in accordance with an 
embodiment of the present invention. 

[0085] Flowchart 800 may be performed by a process 
recovery module 212 of creative asset processing system 106' 
shown in FIG. 2, for example. For illustrative purposes, ?ow 
chart 800 is described with respect to a process recovery 
module 212" shown in FIG. 9, which is an example imple 
mentation of a process recovery module 212, according to an 
embodiment of the present invention. As shown in FIG. 9, 
process recovery module 212" includes a completion deter 
mination module 708' and a task performance module 902. 
Further structural and operational embodiments will be 
apparent to persons skilled in the relevant art(s) based on the 
discussion regarding ?owchart 800. Flowchart 800 is 
described as follows. 

[0086] As shown in FIG. 8, the method of ?owchart 800 
begins at step 802 in which processing module 202 checks 
whether information indicative of task completion is logged 
with respect to a task of the series of tasks in accordance with 
instructions stored in information check module 902. For 
example, the information may be stored in scheduler module 
214 (or another element of creative asset processing system 
106) by processing module 202 with respect to a variable or 
?eld corresponding to the task in accordance with instruc 
tions stored in scheduler module 214 (or another element). 
[0087] At step 804, processing module 202 makes a deter 
mination as to whether the task has been completed based on 
whether the information is logged in accordance with instruc 
tions stored in completion determination module 708'. If pro 
cessing module 202 ?nds the information indicative of task 
completion, and therefore determines that the task has been 
completed, the asynchronous process does not perform the 
task at step 806. However, if processing module 202 does not 
?nd the information indicative of task completion, and there 
fore determines that the task has not been completed, the 
asynchronous process performs the task at step 808. The 
information indicative of task completion may be the output 
ofthe task (e.g., a URL, an encoding ID, etc.), a binary ?ag, 
or any other information suitable for indicating that the task 
has been completed. 
[0088] At optional step 810, processing module 202 deter 
mines whether the series of tasks includes another task for 
which step 802 has not been performed in accordance with 
instructions stored in task check module 904. If processing 
module 202 determines that the series of tasks includes 
another task for which step 802 has not been performed, ?ow 
continues to step 802. Otherwise, the method ends at step 812. 

[0089] According to an embodiment, process recovery 
module 212 may be con?gured to enable processing module 
202 to perform all remaining tasks of the series of tasks upon 
determining that a task has not been completed. For instance, 
if processing module 202 determines that the ?rst two tasks of 
a series of tasks have been performed, but the third task has 
not been performed, process recover module 212 may enable 
processing module to perform the fourth, ?fth, etc. tasks 
without ?rst checking whether those tasks have been com 
pleted. 
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[0090] The embodiments described herein have a variety of 
bene?ts as compared to conventional asynchronous process 
ing techniques. For example, embodiments are capable of 
determining which task(s) of a series of tasks have been 
completed. The determination may be made based on 
whether information indicative of a task completion is logged 
with respect to the respective tasks. Embodiments are capable 
of not performing the completed task(s). For instance, an 
asynchronous process that is re-initiated upon detection of an 
error may be con?gured to perform only those tasks that were 
not completed before the error occurred. Accordingly, the 
process recovery techniques described herein may increase 
the ef?ciency of an asynchronous processing technique. 
Moreover, asynchronous processes that utiliZe the process 
recovery techniques described herein may consume less 
bandwidth and/or fewer resources of a system, as compared 
to conventional asynchronous processing techniques. 

V. Example Computer System Implementation 

[0091] The embodiments described herein, including sys 
tems, methods/processes, and/or apparatuses, may be imple 
mented using well known servers/computers, such as com 
puter 800 shown in FIG. 8. For example, elements of example 
online ad network 100, including creative asset processing 
system 106 depicted in FIGS. 1 and 2 and elements thereof, 
and each of the steps of activity diagrams 300, 400, and 500 
and ?owchart 600 depicted in respective FIGS. 3, 4, 5, and 6, 
can each be implemented using one or more computers 800. 
[0092] Computer 800 can be any commercially available 
and well known computer capable of performing the func 
tions described herein, such as computers available from 
International Business Machines, Apple, Sun, HP, Dell, Cray, 
etc. Computer 800 may be any type of computer, including a 
desktop computer, a server, etc. 
[0093] As shown in FIG. 8, computer 800 includes one or 
more processors (e. g., central processing units (CPUs)), such 
as processor 806. Processor 806 may include processing 
module 202, for example, though the scope of the embodi 
ments is not limited in this respect. Processor 806 is con 
nected to a communication infrastructure 802, such as a com 
munication bus. In some embodiments, processor 806 can 
simultaneously operate multiple computing threads. 
[0094] Computer 800 also includes a primary or main 
memory 808, such as a random access memory (RAM). Main 
memory has stored therein control logic 824A (computer 
software), and data. 
[0095] Computer 800 also includes one or more secondary 
storage devices 810. Secondary storage devices 810 include, 
for example, a hard disk drive 812 and/or a removable storage 
device or drive 814, as well as other types of storage devices, 
such as memory cards and memory sticks. For instance, com 
puter 800 may include an industry standard interface, such as 
a universal serial bus (USB) interface for interfacing with 
devices such as a memory stick. Removable storage drive 814 
represents a ?oppy disk drive, a magnetic tape drive, a com 
pact disk drive, an optical storage device, tape backup, etc. 
[0096] Removable storage drive 814 interacts with a 
removable storage unit 816. Removable storage unit 816 
includes a computer useable or readable storage medium 818 
having stored therein computer software 824B (control logic) 
and/or data. Removable storage unit 816 represents a ?oppy 
disk, magnetic tape, compact disc (CD), digital versatile disc 
(DVD), Blue-ray disc, optical storage disk, memory stick, 
memory card, or any other computer data storage device. 
Removable storage drive 814 reads from and/or writes to 
removable storage unit 816 in a well known manner. 
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[0097] It Will be apparent to persons skilled in the relevant 
art(s) that storage 204 ofFlG. 2 or a portion thereof (e.g., any 
one or more of send queue module 206, poll queue module 
208, receive queue module 210, scheduler module 214, cre 
ative asset service module 216, creative asset process module 
218, creative asset database 220, temporary storage 222, or 
process database 224) may be included in main memory 808, 
secondary memory 810, removable storage unit 816, or some 
combination thereof, though the scope of the embodiments is 
not limited in this respect. 
[0098] Computer 800 also includes input/output/display 
devices 804, such as monitors, keyboards, pointing devices, 
etc. 
[0099] Computer 800 further includes a communication or 
netWork interface 820. Communication interface 820 enables 
computer 800 to communicate With remote devices. For 
example, communication interface 820 alloWs computer 800 
to communicate over communication netWorks or mediums 
822 (representing a form of a computer useable or readable 
medium), such as local area netWorks (LANs), Wide area 
netWorks (WANs), the Internet, etc. Network interface 820 
may interface With remote sites or netWorks via Wired or 
Wireless connections. Examples of communication interface 
822 include but are not limited to a modem, a netWork inter 
face card (e.g., an Ethernet card), a communication port, a 
Personal Computer Memory Card International Association 
(PCMCIA) card, etc. 
[0100] Control logic 824C may be transmitted to and from 
computer 800 via the communication medium 822. 
[0101] Any apparatus or manufacture comprising a com 
puter useable or readable medium having control logic (soft 
Ware) stored therein is referred to herein as a computer pro 
gram product or program storage device. This includes, but is 
not limited to, computer 800, main memory 808, secondary 
storage devices 810, and removable storage unit 816. Such 
computer program products, having control logic stored 
therein that, When executed by one or more data processing 
devices, cause such data processing devices to operate as 
described herein, represent embodiments of the invention. 
[0102] For example, each of the elements of example 
online ad netWork 100, including creative asset processing 
module 106 depicted in FIGS. 1 and 2 and its sub-elements, 
including send queue module 206, poll queue module 208, 
and receive queue module 210, each depicted in FIG. 2; 
scheduler module 214 depicted in FIGS. 2, 3, and 4; creative 
asset service module 216 depicted in FIGS. 2, 3, 4, and 5; 
creative asset process module 218 depicted in FIGS. 2, 3, and 
4; creative asset database 220 depicted in FIGS. 2, 3, and 5; 
temporary storage 222 and process database 224, each 
depicted in FIGS. 2 and 5; and each of the steps of activity 
diagrams 300, 400, and 500 and ?owchart 600 depicted in 
respective FIGS. 3, 4, 5, and 6 can be implemented as control 
logic that may be stored on a computer useable medium or 
computer readable medium, Which can be executed by one or 
more processors to operate as described herein. 
[0103] The invention can be put into practice using soft 
Ware, hardWare, and/ or operating system implementations 
other than those described herein. Any softWare, hardWare, 
and operating system implementations suitable for perform 
ing the functions described herein can be used. 

VI. Conclusion 

[01 04] While various embodiments of the present invention 
have been described above, it should be understood that they 
have been presented by Way of example only, and not limita 
tion. It Will be apparent to persons skilled in the relevant art(s) 
that various changes in form and details can be made therein 
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Without departing from the spirit and scope of the invention. 
Thus, the breadth and scope of the present invention should 
not be limited by any of the above-described exemplary 
embodiments, but should be de?ned only in accordance With 
the folloWing claims and their equivalents. 
What is claimed is: 
1. A method implemented by an asynchronous process 

con?gured to perform a series of tasks, comprising: 
logging information in response to completing one or more 

tasks of the series of tasks to indicate that the respective 
one or more tasks are complete; 

detecting an error With respect to execution of the asyn 
chronous process; and 

requesting that a scheduler re-initiate the asynchronous 
process; 

Wherein the logging, detecting, and requesting are per 
formed by the asynchronous process executing in a pro 
cessing system, and 

Wherein the re-initiated asynchronous process does not 
perform the one or more completed tasks responsive to 
reading the logged information. 

2. The method of claim 1, Wherein the asynchronous pro 
cess is a send queue job being performed With respect to a 
creative asset uploaded in an online advertisement netWork. 

3. The method of claim 1, Wherein the asynchronous pro 
cess is a receive queue job being performed With respect to a 
plurality of encoded ?les corresponding to a creative asset 
uploaded in an online advertisement netWork. 

4. The method of claim 1, further comprising: 
generating a plurality of encoded ?les based on an 

uploaded video ?le; 
Wherein the asynchronous process has a plurality of sub 

processes that include respective tasks of the series of 
tasks, and 

Wherein each sub-process corresponds to a respective 
encoded ?le of the plurality of encoded ?les. 

5. The method of claim 1, Wherein detecting the error 
comprises: 

detecting a timeout indicator With respect to the asynchro 
nous process. 

6. The method of claim 1, Wherein detecting the error 
comprises: 

detecting an error indicator received from a database for 
storing a video ?le that is a subject of the asynchronous 
process. 

7. A method of performing a series of tasks of an asynchro 
nous process, comprising: 

determining, by the asynchronous process executing in a 
processing system, Whether one or more tasks of the 
series of tasks have been completed based on Whether a 
scheduler has logged information indicative of a task 
completion With respect to the respective tasks; 

responsive to determining that a task of the one or more 
tasks has been completed, not performing that task by 
the asynchronous process; and 

responsive to determining that a task of the one or more 
tasks has not been completed, performing that task by 
the asynchronous process. 

8. The method of claim 7, Wherein determining Whether the 
one or more tasks of the series of tasks have been completed 
comprises: 

determining, by the asynchronous process executing in the 
processing system, Whether each task of the series of 
tasks has been completed based on Whether the sched 
uler has logged information indicative of a task comple 
tion With respect to the respective tasks. 




